The proteasome: a central regulator of inflammation and macrophage function.
Proteasomes, multisubunit complexes that consist of a 20S proteasome and a 19S regulatory complex, are essential for several cellular processes. Our interest in the proteasome complex stems from our observations that a novel photoactivable lipopolysaccharide (LPS) probe binds to specific proteasome subunits, and that LPS enhances the chymotrypsin-like activity of the proteasome to degrade synthetic peptides in vitro. Experiments with proteasome inhibitors have shown that expression of many LPS-inducible genes, including TLR2, is inhibited in macrophages. More important, proteasome inhibitors such as lactacystin can prevent LPS-induced shock in mice. This article focuses on the role of the proteasome in the development of inflammatory processes, which may result in septic shock, hemorrhagic shock, atherosclerosis, and neurodegenerative disorders. Taken collectively, the results suggest a potentially important role of the proteasome in inflammation and other macrophage functions.